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Regional geochemical surveys are an important part of geoscience studies in both ED-XRF data on TILL-4 using factory calibration indicate significant bias relative to CCRMP-CANNET Reference Naterial L (1= T A (R | ovn The results for the 12 Canadian sediment reference samples are plotted together with the published

mineral exploration and environmental monitoring. A till or stream/lake sediment survey the published values (Lynch, 1996) for some elements (Fig. 4). To improve the S I 2 o “provisional values” (Lynch, 1990, 1996, 1999) (Fig. 6). The arithmetic means of all analyses are shown with
can consist of collecting several thousand samples and chemical analysis for more calibration, a total of 11 international certified reference materials (CRM) were ' CRM | Source Reference | the uncertainties represented by two standard deviations among 5 replicate analyses of each sample except 2 oSupr
than 50 elements (e.g., Lett et al., 2008). Sediment samples are usually analyzed measured (Table 1) and the ED-XRF data were regressed against the respective §§§; | Tjjgi%ggg % % TILL-4 (n = 25). The ED-XRF results are consistent with the published data within the uncertainties for V, Cr, * ol
using aqua regia-atomic absorption spectrophotometry (AAS) or inductively coupled certified concentration data, with errors propagated using Isoplot 3.75 (Ludwig, 2012) GXR-3 §oo

T Ni, Cu, Zn, As, Rb, Sr, Zr, Mo, W and PDb in all or most of the reference samples. In addition, S and Ca show
plasma mass spectrometry (ICP-MS) and instrumental neutron activation analysis and the algorithm of York (1969). Good linear fits for Ag, As, Cr, Cu, K, Mo, Pb, Rb, §§§‘5‘ o < good agreement with the published values below 0.2% and 3% concentration levels, respectively, and the
(INAA). S, Sb, Sn, Sr, Ti, V, W, Zn, and Zr establish calibration slopes and y-intercepts for

| * GXR-6 | e magnitude of deviation from the “true” value for both elements, along with K and Ba, is strongly correlated with g@
The energy dispersive X-ray fluorescence (ED-XRF) these elements (Fig. 5). Calibrations for Au, Ba, Ca, Cs, Fe, Hg, Mn, Ni, Se, Te, Th, A | mel e 090 B Loss-on-Ignition (LOI, up to 44%) in these samples (Fig. 7). This indicates that high LOI contents (mainly H,O) 0

spectrometry is capable of simultaneous, multi- and U, although still useful, are less well-defined due to the non-linearity at high o6  IGGEIRMA | Xuejing etal. (1985) | in these samples impact accuracy of S, Ca, K and Ba determinations by the portable ED-XRF. Other elements Relative Biss (%)
elemental, non-destructive analysis in a wide dynamic concentrations using Compton normalization for matrix correction and/or spectral Figure 4. Measured ED-XRF data using factory calibrations S | | | that show some correlation with LOI are Cu, Zr, and Mo (not shown in Fig. 7 for clarity). All Ti, Mn and Fe data B i1, Pl offalifire B o 8 I, ©, s B oemmimetlores by TED I sy rancars LgssoseTittstan (LOT, . 94 mithe

concentration range from 100% to ppm levels with overlaps (e.g., FeK; - CoK, = 0.13 KeV <0.16 KeV detector resolution). Therefore, nfmjjd;jg‘;‘j:;;gg);hf;gl“tdu;‘Tij; BEEY have a small but significant systematic error, whereas Cs, Ba, Th and U concentrations, although accurate in Canadian sediment reference samples showing correlations between the LOI (mainly H,O in these samples) and the magnitude of
excellent accuracy and precision (e.g., Piorek, 1994). non-linear data points were excluded from the regressions. Cd, Co, Sc and Pd could  representedby two standard deviations 22 ; | . % some samples, perhaps reflect spectral peak overlaps in others. Therefore, anomalous concentrations of these el e e e (Tyneh, 1990, 1996), Relatve Bas () 7100 b Heasured Goncentration-
Recent advances in the ED-XRF technology have made not be calibrated using the selected standards because of insufficient published data » | | elements in unknown samples should be treated with caution. In addition, Se (2.7 ppm) and Sn (10 ppm) were |

it field portable and effective technique for geochemical and/or their concentration levels below the ED-XRF limit of detection. | | o detected in TILL-4. Precision (20) is better than 6% (average 1.6%) at a concentration level of 30 ppm or CONCLUSIONS

surveys (e.g., Weindorf et al., 2012). In this study, a o __ | _ ’ e . greater for most of the trace elements except Cs; larger relative errors are associated with low concentrations.

portable ED-XRF spectrometer was used to analyze 24 o B - N % N Although detected in some of the calibration standards, concentrations of Co, Ag, Cd, Sb, Au, and Hg in the Good agreement of the ED-XRF data for base metals, arsenic,
elements (S, K, Ca, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, As, Se, | e o) T : E Canadian sediment reference samples were all below the detection limits of the portable ED-XRF. rubidium, strontium, and zirconium, with the published values in the

Rb, Sr, Zr, MO’ Sn, Cs, Ba, W, Pb, T_h, U) in four till, four reference sediment samples shows that the portable ED-XRF
stream-sediment, and four lake-sediment samples from

_ Al | _ | | | | | : “ — spectrometer can be successfully used, with Compton scatter
the Canadian Certified Reference Materials Project | S, | B | _ | o | | - | | | normalization for matrix correction, for the precise and accurate
(CCRMP-CANMET) (Fig. 1). These reference samples e | e~ 50 5455 | | | | ' f jL % * " analysis of till, stream- or lake-sediment samples in mineral
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have been widely used as primary-control standards in j[ %%Q Q = | L. % __ | exploration, geochemical mapping and environmental monitoring.
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Figure 5. X-Y error-weighted, least-squares regressions of ED-XRF data against certified values for international standards showing calibration slopes and y-intercepts with propagated 2-sigma/95% conf. errors. MSWD = Mean Square of Weighted Deviates (York, 1969). Figure 6. The ED-XRF results compared with the published values for the Canadian sediment reference samples (Lynch, 1990, 1996, 1999).




